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A phase-changing recording medium having a bamcr layer made of a matenal 
reprcsenled by Gc-N or Ge-N-O provided between a recording layer and a dielectric 
protective layer to prevent chemical reaction or atom diffusion between the two layers. 
The barrier material also serves as a protective layer. This makes it possible to greatly 
suppress deterioration in the reflection factor and in the signal amplitude that is caused in 
the conventional phase-changing optical data recording medium and, hence, to increase 
the number of rewrites. 
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(57) Abstract 

A phase-changing recording medium having a barrier layer made of a material 
represented by Ge-N or Ge-N-O provided between a recording layer and a dielectric 
proteaive layer to prevent chemical reaction or atom diffusion b^ween the two layers. 
The barrier material also serves as a protective 1^^. This makes it possible to greatly 
suppress deterioration in the reflection factor and in the signal amplitude that is caused in 
the conventional phase-changing optical data recording medium and, hence, to increase 
the number of rewrites. 
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.Nb2-MbOda ( b 2< b ;i»o d 2^ d *rctt b 2^ b d 2< d > "C^ 

«6o-c. s i - N-^A 1 -N^-^s i -o-Nom^^-ct,. ^OJia 

^«rS i ,N™. (inl^4. M*L<H:ml<4) , A 1 N„2 (m2^ 1 , 

U < Iim2< 1 ) , S i ,N..a - S i 0„4 (m3^ 4 *»Om4^ 2 , M 
^ L< ttm3< 4 *>om4^ 2*fclim3^4 d*om4< 2 ) f S r. "C. 

7i»ofc. -t-/.fi:>*,, T-*t3^$rM.Xb (M : «:;«f >c ^EIRM 1 M 2 • 
• (om-g-^:. X : :tf;^7c*X 1 X2 • • (Ofk^m <oj:9lw^-rt^. 
:<f;^fife^<of»j^b / (a + b) ;3s. y T — $tJ|s^S(c*5^^xS<g 
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Z. r -CIl. ft^WJcG e-N*^f4Ge - N - O ^rf^^W t::^ V^fc0ll 
*^i-o G e -NifcJlG e - N-0/i«[. '>/j; < ^ t G e t N tj U < 
CiG e i: N i: O .h < . Ge-N- (O) . Ge-Si-N- 

(O). Ge-Sb-N-(O), Ge-Cr-N- (O) . Ge— Ti — 
N- (O) J; 5 tc{&<05c3S«r'&^UT<>av^. ^ St<&(0 7c5Jf U T 
ti, A 1, B, Ba. Bi, C, Ca, Ce. Or, Dy, Eu, 

Ga, H. In, K. La. Mn. N. Nb, Ni, Pb. P d , S. 
Si. Sb. Sn, Ta, Te, Ti, V, W, Yb, 2n, Zr^*5 

l2fikjB<O^Jife55^*5 A g , In, Sb. T e O 3 7c;5» e>fifcS«'&tCll, |^ 
ffiBSrAg-N- (0) . Sb-N- (O) . In-N- (O) , Te 

-N- (O) fo5i/MlwixP>(^WOil'g'i|&<t: UT. «?i|;t{i*A g - S b - 

N- (O) mtir^:Lt t)^l6"e$)6 la^Sfl^^fife^^jJ^T e - s i 

-G e -Cfcntf. Si-N- (O) . Ge-N- (O) . Te-N- ( 
O) fo 5 ^MimP>a5PBT(^rS'&<fe t UT0iJ;t(*G e - S i -N- (O) 
i:i-Swtt>'5Ilgl?*>5. Ge-N-^Ge-N-OlCCr-^Al (Dgs^fl 

C X ^±(r>{tt>^ , Al. Ag. Pd. Ni, Cr. Tax Ti, 

Si. Co^«r. *i*^fc:lirixf>%-<-^ t-fS-g-^i: UTfflv>5 w 
fc*S-C#5. W:t{fAu-Cr, Au-Co. Al-Ta. Al-Ti, 
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Ag-Cr, Ni-Cr, A u - P d ^*5^f ^ L V>. 

\^7r^\.tzZ A- 311^^ Ja4(C,T^LAc4 A-4H<;5J; ^ttl^^f:: 

tux. T(I!I©{*SIS^«: (3D) . ±11810(1^91®^ ft: (3E) . mm 
<n>%mm^{^ (3F) icSfflLTtjI^mo^^^ftar i:7i5-c^^Co 

-t^fc^G e -N^^cttG e - N - O Sr^tf *tJ(S^JS T^?^^ $ l^ 5 . 
STttS t»-^^tt UTV>5. 

-ei±G e -N^iTcllG e -N-OS) i-rs«fi£ (sg) 
«ffiiJH(*ai«2^«:Sry<y T~$t*5f ( G e - N * fc G e - N - OS ) 
*-t>/^S®fcL, SltMdiJtCdy^y T-^ (Ge -NifcttGe -N- 
OS) ^iSffli-5*Jlfife (3H) t,l^^tC3amiS=^t,K^» 

Ci^ii-e'tCtt, -t<»lSr-r'<TG e-N*fcttGe -N~0®O^-jSt 
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(a4tt, in 3 7i^e>S#tS«r«l 9 *oyi:«fiStT*>oT, I1I4A-4H»± 
gl 3 A - 3 HtcStft LT 1113. H 4 l::;^ L/ctll^{Ct5V>T . 

^tfSi. G e •^r.i^f>S^'< — -^^ Ufe^^) >fc 5 ^i8§^ <ORJWii 

{fill L -C 2 tfc W 9 -a- *3 -fr -5 « fife ^ *5 ii 11? <o 11 tl§ o T jg 1: ffl V ^ ^, 
y<V T — m 8-Cfe5Ge-N*fc{iGe-N-0®Hx -t^'r ^ 

/<y r-St?fcSG e -N*^ttG e -N- 
^ fig i- 5 T ^ /i^ :7 T ® «5 ^ fli ^ St 5t 2> * '^ji S H I- 5 A * e> 
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(*1) tt. 03A-3H. 4A-4H\zMJt>ti>mm^ir^.l^x\,^ 
i6««r^*/iW>G e -N^tJ^oaiitafiftttG e ro«S<DTI!Rtit*s 3 5- 
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fifi|;tH*G e «a[<Z)ft5S«5ffltt. tfJ^TttS 5%-6 0%'^th^<O\Z^ 
L-C. =a&#-CH 4 0 %~ 9 0 % (M* L < fi 4 0 %~ 6 5 %) -Cfcofc. 

6j£i^^t4tt>^C < . 3 5 %~ 9 0 % (a* L < H 3 5 %~ 6 5 %) 
/iffifi)c*K t 3 ^S. 6 5 %- 9 0 %<Z>g5ll■CH1^>f 

ffif^^-g-tpG e - N-O^<0ii'&H£tTO J: 9-Cfo5. Ge-N-O 
t-*5tt6G e t N t O(0¥i^illfifeitJix G e - N - O (OHtcMbK 
^r^-f® 5 <DH^ y-f T ^9 J; 9 ic, Al, B1~B5, CI 

— CS, Dl—DS. El-ES. F1~F5, Gl-GS, Hl-H 

B2 {Ge89.7N 9.8O0.5) , B3 (Ge86.6N 6. 70 6.7) > B4 
(G e 83.4N 3. 3013. 3) 

C2 (G e 64. 4N33. 80 1. 8) . C3 ( G e 58. 8N20- 60 20. 6) . C4 
(G e 53.9N9.2036.9) 

D2 (G e 59. 5N38. 5O2.0) . D3 (G e 53. 8N23. 1023. 1) , D4 
(G e 48. 8N10. 2041. 0) 

E2 (G e 49. 6N47. 902.5) , E3 ( G e 45. 4N 27. SO 27. 3) , E4 
(G e 42.3N11. 5046. 2) 

F2 (G e 42. 4N54. 70 2.9) . F3 ( G e 38. 4N30. 8O30. 8) , F4 
(G e 35. 5N12.9051. 6) 

G2 (G e 34.8N62.0O3.2) . G3 ( G e 32. 6N 33. 70 33. 7) . G4 
(G e 31. IN 13. 8055. 1) 
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mm.'^B 1 (G e 90. ON 10.0) t U^.^B 5 ( G e 80. 0O20. 0) t 

f^^m^ms B 1 - B 5 . 

m^j^Cl (G e 65.0N35.0) t U^AC 5 ( G e 50. OO 50, 0) 

'i^^m^m. c 1 - c 5 . 

mmMD 1 (Ge60.0N40.0) t f&lSL.^r> S (G e 45.0O55.0) 

m^m^m. d i - d 5 . 

m^^El (GeSO.ONSO.O) t mf&AE 5 ( G e 40. 0O60. 0) t 

'^j^^m^m. E 1 - E 5 . 

m^.^F 1 (G e42.9N57. 1) t m^.^.F S ( G e 33. 30 66. 7) t %: 

m^mmm. f i - f s , 

m^AGl (G e 35.0N65.0) t m^;^G 5 ( G e 30. OO 70. 0) t i: 

^^m^ms G 1 - G 5 . 

m^^^Al (GelOO) t m^j^H2 (N95.0O 5.0) 

^j^m^m, A 1 -H 2. 

m.0^.^Al (GelOO) t m^j^HZ (N50.0O50.0) 

mj^m^m.. a i - h 3 

m^^Al (GelOO) t m^AH4 (N20. 0O80.0) ft 

s^^iim^ia. A 1 - H 4 

:d5 s t ^ M -r * » fife ^ a $ n 6 t -C ^ 5 . 

m^.^Bl, B4, G4. G 1 Tffl4ixfc8SHj^;iS»* LV^, r ©«5ffl 



wo 97/34298 



28 



tJfeoX, ttlx&<^Jia^0*8!cB 1 - B 4 - G 4 - G 1 cO^'-efeoT t . IB 
(Dt&^MD 1 , D4. G4. G 1 TBISniJiaj^fH^tJ&S^* U < . 12^ 

-^tCtt. ±SE4 oOmsfeAB 1 . B4, F4, F 1 "CH * ix 2> mfiJcfSlS 
(ll*U<ttCl. C4. F4. Fl) 3iS J: 9 iJ* UA^oyt. 
iiafiJcillB l-B4J:?)^Ge ift^^^jg; < ^ , |5«S'>'<OG e I^-=F- 

fcofc. i»tw$a^j»G l-G4iO"t>Ge «iaE355<e:< /JJ 9 -T^*^ 
^jPf|ft<7)^Jw|B^Mi:<^#®l-«fW$ixTG e - N - O^Sl® i: IBI^S i: 

^^Wi (la^^) iJl^i^-arTil-Si:! i:d5-C^ ^Jx.tf, Ge3N«-G 
e 0,*a^J»<^ 1S3g®JfT^n+ i k«D^g8n. dlSRk i: t G e 

3N4(l!llc J: 6 15 if:'^^ < ''i •? , G e 02{B!Jtc J: 5 IS f/J> ^ < J^e So 
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Ji^i Uytmfife^B 1 , B4, G4. G 1 TffliixfcjiajSKIJSfflf^ («ft^ 
-SBl. B4. CI, C4, G4, G 1 AO T 0i| x: G e 35N 30O 35, 
Ge37N18045. Ge40N55O5) TJl, S^f JfeSSS® 1± i^>f tJ' ^ 

'>/jrV>^«B 1 - B 3 -G 3 -G 1 (iliafiJc;#LB 1 . B3. G3, G1\Z 

fif!l;t«G e 40N40O20, Ge42N5305. Ge 35N35O30) Til. 

mmmm'7)i&\,^mf^. m:tiitm^mA i -h 2 j; o tK3!ifi)t^<D/>;5: 

^■CfcoTt, Ge-N- (d) m<omi^idi 3 0 O nmm&Xi>titim 

G e - N^/crtG e - N-0®^y<y T-«i: L Tigffi-t- 5 iS-a-lc: li, 
^^^'tC < t> 1 nm4J;l±t?fcS r U < tt 2 

nmiU±, ^ ?>{-S* L< «5 nmgt±;5Sii^"C*>oyt. 1 n m i ») » 
< ^tttfc«:ffli*!"f 53a**5(£TLfc. ^ fc. 2 n m 5 n m V^ 
ny<l7 — \Zlfi-r^nm^Vh^X. 2nmi«J'{>5n m <J5 ;45 [SJ V ^ y>; 17 
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Ge-N*fcllGe - N - Om^i^^M t L T ffi -5 y< V T 

li, 5ISB«:«aiJi<0|g|l? UTJl-frVN-tfv^ 3 0 0 n m ;J«J^J5!tT * ttttc4- 
t*oT. G e -N^fcttG e -N-0{J^m®<OB!IJlt> 3 0 0 
n mi^S:^-C;J5igffl $ JxS g e -NifcttG e -N-OIK-Ctt^ < 

-e«u»S?S:^tp**3N'^<o:fr;65^ 7 5^ ^' A? A *> < v> t ^ fiJ,*C P>ix 

y< y ^ -^(OMtin 1 1 tlllSfiSi: >^CoTV^T. S2S«J 9 ^x.;^'!' ^ 1 2 

®lc J: 5 D C;^/>' y y >- . iSS^Rifctglc J; 5 R F ;^ /•? .y y 
£OV>-m<>*5 pTig t /jlS. 5/ ^i^^OK 1 5 11, .y ^^f^-<v tr 

S?S«f 1 1 7K?&§5^*E*afc 4 OOIS^ 1 6 , 17, 18, 

19 ((aUl 8, 1 9ttl2l^^iriS) A58S:itTfo5. «-fittfil 6, 17, 
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tthiz^ ^^y^20^ 21, 22. 23 ((aL22. 2 3 ttlH^i^ 

7^^:«-^^ixybGe-Sb-Te ^^>5'-y h45, ZnS-SiO 
2 (S i 02 : 2 0^/w%) M^J^^-y y Al-Cr (Cr : 

31^^%) — yyh4 7. G e 5/ h 4 8 *S-5:n^*nO y :^ 

i5^*tn'UT^i^-r®^$iXTV><5o ^iJ'-yry httiSSl 0 0mm. ^ 
^ 6 mm<0RfflE2t^(0 t Lfc. *^c. 1 6 . 17, 18, 1 9 

\z.\ti^iKm:B (lil;^^B&) i^iSLm^ tLX\,^X is ^ ^ ^ ^ h n i^tk^^ifi 

2 5 Sr:^ LT^^7K>7'2 6 L T Jfc o T , ^^-^ s/ ^SrSSKStC 

J: 9Jc/ioTV>5. */c, KS«1 lOiSdlctt, lsl^3$a 

2 7*s^lixLe>i^-CV^^, SlSigtg 2 7 <0 lillsfA 2 8 tc {i, y'^^iFTf^ju 

^J'StE 1 Sr^«L-CV^^>. 3 Ott«>.^y:^--cai,oT, y y< 5. li 

3 3. 3 4 , 3 5, x</U^3 6 , 3 7, 3 8, 3 9 ^ri/hUT, -ttL-eiX 
A r :^-<4 0, K r ;^ ."K 4 1 , O a;5f >^ jj? i^'< 4 2 , N.^V 
;^Ji?>^4 3-g^gg$jxTV^5. Cix|;iJ:oT, ii^if O A r 

(«aj;t«A r +N.) , C e> t O 2;*^ ;^ <J: ^ ^ 
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jii. ^g?5^^«r%«.-r?> ^-^6«JHIiN»:</:^;55«:^ LV>, Ge-N- 
OS^r^f^^-t-S^i-^t-'^^ N t 0$:I^B#lC^tf i LIT. N20. NO. 

^-r. r r-ett^< 'J i: LT. G e -NS^yttiG e -N-OJSS: 

v>*i-g-tiG e — N, G e - N - O <^Wi-C$>^>) , 

|ISsJ*^:^2 6 ^3»«b$-tir. IXIO— Torrfii 

6, 1 7 -CR F«C««:M*&$-*fe. 5 0 0W<Oy<r7--C5 5^Prf|7'y 
•;/^5:^TV^, ;^m*5^^l-:femiw->^ y 3 0 Bff^<o^$ ( 

:i^%m(r>mm-r^\tmvt\^t^ii 9 9 l nm*fcfl8 6nm) (OZnS- 
S i 0«Bi=S:S«l -tt-*ft«l3J^^-^- i^^j/^'-aOSrEflC. ZnS- 

0-T o r r Cl]^ Ufc^. WSt* V/</^:/Sr«fi! •? . ^M»iA r ^ t 
N,^:?^ «r 5 O %-:5o(Df«-a--C^A :^JE^ 2 0 mT o r r U^t. ^J: 
,^ G e iJ'-y y HP^«4 8. 1 9TRF»cmS:Sa*6$-^, 55^|g|<Z5r 

y 5/ ^J' os^, 2. ^ - 3 0 5 0 0 w<7)^<r7 — -cs^f?^*^^-^ 
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^50 yo-^ot^ffJ-g-CWA-r^^tt^O (C, ^iSHA r ;!!f .!: N2>t^X t O 
2iS7s^A2. 5%. 4 9. 5%. 1 %-:Jo05fiE;^J:fcT3lA L>tj^li(7>;!!^*S 

T?t>. iSSlSr-g-tfG e -NIK. i'^^i G e - N - O Jf^fijci" ^ C t 

G e - NBI-^G e - N- O^OSaEfeti. S^^^^fe (AES 

) . ' ^ ' V -yif^ (RBS) . ^^SK^ 

is.mm-f'y ^-^^^a^mm (icp) m^iiSi^'tt>^xm^-rz>:Ltiii 

«ng'-C*>»9. w <^>tS^(Dtflfife^i-ti^'e:*i^G e 44N56. Ge40N40O20-e 

G e - S b -T e ^ — -i^s^ M^S4 5, 1 6 "CD CSjctt«rKI*& 
B»ig3 Sr?^fifeLyh. Ar:<f^«:^AL. IC^S«rO. 5 m T o 
r r i: LT 1 0 0 W<D/< !7 — "C^f J^OJlg/l (*^«S<0?i^fti T tttifa! L 

±«!l(D(%aiig4 OZ n S-S i 0,K«r. ^ 1 il B <DTffl9(*m^ 
m) tC?^fifeUfc. Al - Cr^ — h4 7Sr2mTo r rO 
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Ar#H^4'"C. 3 0 0 W<0>'< !7 — t?D C y L, A 1 - C r 
m«: wnt>Bff^<^i?* (3|5:^J6©?^llg-ertlW^Ufe J: 5 1-1 5 0 nm) 

•t-'5;^«*^ l--^^ ^MG e ^TiJ'-^y h i: A t :ff t mm ^ :^ (Om 

^SGe-Cttnc<. Ge-N^fc-g-l^ ( G e 3N4*S U ) Sr ^ - -5^ 
9 5«jti-'5:3^<*. feSVMlG e -O^k-^^ (GeO. Ge02^?«^iUV^ 

9 145fe-t-'5:^«fe- fc5 vWiG e -N-Oib-g-i^ (tPJ G e j N G e 
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±IB^< y T — ® Sr^filci-5M 2 <D:^mt LTIls fi«J ^ — -i^ h t 

^i-Sr^T, ^< y C t 5. 0y;tf±*G e - S b - T 

e ^(Z3|a^^-C*)ix{i. G e -T e - S b-^^^ — y 5/ ^1fe•^^^T» G 
e-S b-Te-N-^Ge-Sb-Te - N - J^fifei" 5 r ti^^m 

SrffV>. G e - S b -T e -N/BI^Bff^<0»$li:?^^Lfc^. y ^ 

;<f;^i|rAr irUTGe-Sb-T e IB»Jg ^rJ^jsfe-f- 5 tV^5tfm»C J: 0 

a^nc 9 «^J5:^ U;fc:d5. IHM icSmSr^^ r t t>'5I|g-efe 5. ;i 
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^tf, G e - S b - T e laSi® ^rffiV^Sa-g-tJltt, ^ <0«fi)c7cS5 "C fe S 
T e S b 0^<t:<l^-^^St{btl$r/< V T -^{J^S® <^ t> (D t l^XM 

^JUS b Sr^-'i^i/ Te-N, T e - N - O & V S b - N, 

Sb-N-035^ ^K^E:ixil^6<]lJ:3ta:JKfi5td5pJ|gTfe 9 , famro^'S' 

5„ 0iJx:tf. Bimi^(*SISC5«fife7C* (^J^tfZn-N, Zn-N-O 
If) •CfcoTt>a<. ^rcMSft<k«^a^(0<b'&^ t (^?g^Tt>iiSffi-C% 
^Z. t 5. G e -NIK>fcbT/tCG e - N-OJKtlG e 

/jrv>I n-Sb-Te-^Ag-I n-Sb-Te ^t|OS^»$t3|S^^^ffl 

1 0 0 Ai m (itJ^fiUS) OSR?^^^ y M-^Jii i ^ L-^ 
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/jj Sgg-fbSr^^^D ^/<!7— u-<7V t LT. hu 3t ^ M /jJ 

«l S f!§ » <^ US ^ »^ ^ ^ ^ ^ <^ 3S ^ * ^ ^ 

{C:g:<-r5. (C) T^/l^7 T ^it'^^/^^^ir^^i^-^^^ * fc Ji (D 
) T^/U7 T ^^^tsNpJ^i^'^/i'^^agli-fr-f i^fiSW-rs. (E) T^/v7r^ 

:g:ttO. 4 1/xm-C*56. 7^ ^ ^ ^ ^ - x - ^ /HC H ^ b T 2 0 4 
5 r p m-ClHl<5^J -a:. IB&¥^S 2 8 mmO^® (ISl^S 6 m/ s ) 
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J^m^<r>:t-y<7^ ^Sr«S^•9iSL^fu^ m-^S^lOlg-ft, ( 
l^V^^Tv (=3 4 n s) (asum/Tw) "CfcoT. 1 2 

it^<otzif>\zL^ ^mn<omni<om^(D2i&(oy' ^ yk^r (a) (ai 

G e - N^< y T— ^7^^ :^^^A2 : Ge-N-0^<y T-m^r ^ ^ ^ 
) t::tniXL. T^-r ^ A;i^ ^5 G e -NSfcfiG e -N -0/< y T — ® $r|^ 
V^ytt*3l5«ffi)c<Ox-< ^jJ' (B) mi&(OMm(Omi& (A) ©Ce-N 
*fcfiG e -N-Ox<y T-Jionh>»J Id, Si 3N4#®JiS:?^^Lfc 

—■lis (■^ — ^*tr«S-Bll«grBlo V? y ^ — t ^ — ^i!g-g&«|}|fflo y ^ — 

£iT»- t if* o TV>5«'g-«rO, 1 0 ^S-El-CSJ^Sr^T-Ct:^ — ^^--f 

iJ'-MTlM 2. 8%&.T^m&-t^Tmi^'y 1$^- 
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o fc« 

T-M«rfflVN^ia 3 B<z>fl|^<0-r -f ;^ ^ (D) IB®® <0 Piil!Hc:/< y 

(B) i:P!C-C*>S. 
=f >{ T^if (Dl) . 4 (D2) tt, S«<D_hlc Z n S - S i O 

Z^VUM (8 6nm) . G e - S b - T e SB^S (20nm) . Ge-N 
*^ttG e - N-0/<y T— S (5nm). ZnS-Si O ,i*ai® ( 1 
8 nm) . A 1 - C r RltS (1 5 Onm) ^rftS U^i:S«^ "7^ 
W'P'^i^^ (El) . t'-^ (E2) mm(r>±iZ Z n S - S i 02(*ai 

jS (86nm) . G e - N * 1* G e - N - O ^< y T -® ( 5 n m) , 
G e - S b -T eieSJg ( 2 0 n m) . G e - N * fc ttG e - N - O 

yT- — ^ (Snm) . ZnS-Si Oi^mM (12nm) . Al-Cr 
Kit® (15 Onm) ^r^lJi b f-Sti^ t U 

- :i-C, tafikJiOSAt«fi!llw?l0fift-r6G e - N*fcttGe-N-0» 

j^tbSrTtf, A r 8 0 L-CN,^;^ 2 0 %. ^innA i 8 

0 %l::*j-u-CN,:3t/;^ 1 9 . 5%. o,;«f;^o. 5 % (T^fH-g-T^A ± 
ffS: 2 OmT o r r L T ;^ y «rtT o fc. CO^^. SK^fflflo^G 



wo 97/34298 



41 



TCTfJP97mn9 



e -Nm<OW-^m^nG e 65N35. G e - N - G e SON 30 

OlO-Cfcofc. 

±I2<?3;^}^ icfjt Cfciai^trfTo /c. ::c-cii3 T ^ — $ (om— -ft 
•^Srie^b. CXNtt:Sril'l;£U^c^. ii:*>{i 1 1 Tm-i-o;*-~y<7^ h 

aH^Ufc, i*Sl^ra»i 1 0 0 H, 2 0 0 HO 2^{it: t Lyt. -ec^Jt;^^ 
(^3) \Z7jk^„ 

-r. :£fcOH 3 0 d BaJi, Att 2 6 d B fiiUt <^ * ^ }iM# b ^ 
Xttt^5fe^*52 6 dBmTtC(STL^::t^.T^-t-, -ixJ:0, Ge-N 

-^gSSoA r ^|{|;«fx. * (i n e> oiS^ 

5 2 llS^T-fc ») , SIS 5 2 «:0«S$^i-5fc86<Oll^ift^iS 5 3 tcSi 0 fi" 
TV^2)„ CC-Cfi. ^-^'^ ^ bra:^ 1 0 c m/?$ 6 nim(^7^-r 
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(:ir«S^ 1 ) 

jJ' (1) . T^-f^^ (3) ) ^rKif^bfc. laSSStt. Ge2Sb2. 3T 
e5-^^«r^^^i:-t-S*i^<b«i^. m«g:{*(*S®2. 4ttZnS~S i 
02IB|-efcoX. ^JSJwB^U-Cli. A r ;</;^^z>^ffi*s*^^^E:•i^ 1 . OmT 
orr. 0. 5mTorri:/ji5.t 9 t--^<^«E»-C«^J^ ^«i5 5 
(il-en^'tvD C 1 . 27W/cm\ RF6. 3 7 W/m*0/N* !7 - $rt^ A 
UTtTofc. Sit® (A 1 C r ) 5 SrfiKBIi- 5 ISH, A r 

^JE3. 0 mT o r r 5 J: 5 D C 4 . 4 5W/cm»cO^< 

fifeBIL, (3) -Cttx ia»Ji3©^lSt|C§l#l^#'<y T-»8 

5:fifelg|-t-^>. r<Dll^, tjr— y y h tcttG e Srfflv^. y ^ :<f ;^ A r 
|I3S?<^?S^«5 t Ufc. *rc;^^<5/t5':<^;^ffifi 2 0 mT o r r , :^^<y 
J? i3 7.^(OP^r i:^9fe«5^JEJttt2 : 1. ;^ s/ !7 - « R F 7 0 0 

wfcL^c. — y 5^ h*5ii:s 1 0 c in(z>n»^^-cfcs*»f^ , 

r7-^SJ-«i»-*"* t 6 . 3 7 W/ c m'i: /tea. 

iS-S<'5lBll5f^- X -f ^ (1) "^'^^ ^%.^m 2 d5 8 6 n m, ^< V T 
— ® 8 5 nm, IBfikii 3 *5 2 0 nm. a%(4^® 4 *s 1 7 . 7 n m. R 
t^m 5*S150nm-C-*)9. f (3) "Ctt. 2 365 9 1 n 

m. lafliiS 3 *5 2 0 n m, y T-« 8 TiS 1 0 n m. ^m^^iS 4 *5 i 5 
2 n m, SiH® 5;&5l50nm-CS>5. ^i*5. Jt»^J i: LT. y T 
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t5'(0)),xw;^^' (0) Ttt. 1^9,{^m 2, 4liZnSiSiOa<D 
fSi-^mX'. ^t\.^iX(Dm<Dmmi:^t^.^tv9 1 nra. 17. TnmtU 
fc. :^ fcl2^^ 3 IIG e 2S b 2. 3T e S-g-^T-mi?^ 2 0 nm. RHM 5 
HAlCr-eiSOnmtLfc. 

0. 6 1 ;i m i: ncS*§'a'l^ou>X 3 T— 1 1 T<0-r — ^ SriaflbU. ^~ 

^T'^dS§P^S.l/^$JS Pelvic 1 3 %$rM;t/j:v^ -bo«:@. 1 5 :JJE1^-Cttl 
1 0 :S-[Hl(OjNfe •? ig L^-C{4 1 3 %S:lfix./JiA»ofc t,<0«rO. 1 OTJIsKO 

(:ir(*:{^J2) 

(^4) ^(D'r^:^^ (1) O S tR fill OiSgiJi Sri" -<T 
G e — N*>t ttG e - N - OJB Lfc-T^^ :^ ^ (5) ^muSiVtz (^o 

X. mmm(ommmn 9 1 nm^<DGe-N^ytf4Ge -N~o(*aiii 
<!r/i5) , (^4) ^(o^^;x.^ (3) <oRitimm(o^mm^-r 

-^TG e -N^fcJlG e -N-Oiii: LfcT^-f ;^ (6) SrJ^figUfc ( 
fStoT, l2iaig<Z)MM®ililJ± 2 5 . 2 nmi9:OG e -Ni^tttG e -N 
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^JC, la^S 3 SrG e 2S b2.3T e 5-8-^ t "f 5 tBfg^ktt^if , 

^JRoS^^ii: L-CEI 3 A.. 3 B (0®«Bfcl::ov>xjsKBI«:^To yt (-7*-< 

(2) , T^-f:^^ (4) ) „ z<Dt^(D^m(r>mmn±ti^ — yy 

h*:G e ^ X^ttLiSk^t^mt /< U T -® 8 <D ;^ 5* ^ :«f Ji 2 0 

mTorr, ;^x<3/^^;^^'<OAr ^ ^^aJ^J-ffi Jt »* 3 : 1 Lfc. C 

0? t # 0 U'l#tt<7>5^^Sr <07*w:^^#-i- (2) SU^ (4 
) tw^-f.. 

(AflKCaj4) 

^mi&<Olf^m-cn. :^y<^^^^±EE\^2 OmT o r r "C — ^i: 
^y<.>.^^>^4'<OA r t^Sfl'^^J'ilitSr 2 : 1. 1:1. 1 : 2 3 ii 
OtU. GeO^^-^.y^^'^^ — SrRFlOOW. 300W. 500 W. 
7 0 0W. 710W. 7 5 OW. 1 k W, 1. 5kW. 2kW. fiP*>. 
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1. 27W/cm\ 3. 82W/cm\ 6. 37W/cm\ 8. 91 
W/cm\ 9. 04W/cm2. 9. 5 5 k W/ c m \ 12. 7 k W/ 
cm\ 19. lkW/cm\ 25. 5 W/ c m2 ^: $ -^r T ^01^ iff 

= 1 > 1 • 1 . 1:2 tmt^-^^^^^ S5R(Z>«ltft«r 5 0 s c c m-C 
-^tU. T/U=r:^<0?ig*«: - ntcjES CT^n-t'tL 1 0 0 . 5 0. 2 5 
sccmtL. ^I^JJOrOpt >^</P:/3fe.jK5 - ^ I- J; 5 ^ 7s /^y^ 
^ t^ffi &• 2 0 m T o r r U St., 

L. «-®(^MI?fi^S«^®2«r8 6 nm. ^< ^ T 8 i£r 5 n m . taSk 
/i 3 Sr 2 0 nm. ^fg^^S 4 17. 7 nm, SItJg SSrlSOnmt 

«i4Sr^«9±tf. 9 0^8 o%<o^JDJi^s^^^f j!cv>, ioo^rast/1 

HSL/c. (^6 A) \^m\.tL^ COBS. «^ L fctiJBItt^T « 

1 ~ 1 0 M m T- 19 . r @ J li 2 0 0 ^ (o 1^ 7* y V "c t> f ij 
ilt{i^< /j:v>^§'g-. roj 1 o ob^FbI. 1 5 0 i^ffiKoi^vT' y >'^-e 
ttfJBiiiaStt ^ ix <c o fc. tj <z><^ , 2 0 0 ^|Bj-t?05ihi^:7' y i^^xvi 

lifdBifi^^ft ^ix/iA»ofctj(D<D, 150 ^ft1T<?51^>7' y >- ^-Cfi 
f^jRt*«'>L-Ct^l^T^^fc:^&'g'. fxj tti o 0 1^ ^ T 1^ y 

rixfcj:*^, ^ 5 55 5/ ^ -'^ !7 — ;5S R F 3 0 0 

WUt-hOig-g-. ^^t4<^<^-CttR F 1 0 0 W4UJi-CSft/jr4#ii;6S^^P,ix 
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m.m^s.\^mLx it. (a r ^s.) ■■ i^m^s.)= i : ziom^it. 

tfj(0 4 o(75«afifc.#^. El (G e 50.0N50.0) . Gl ( G e 35. ON 65. 0) . 
G4 (G e 31. 1N13. 8055. 1) , E4 (G e 42. 3N 11. 5046. 2) -CBS^ 

-jfttCG e ^fcttG e -NSr^— ^ y h ^ t ^^O^Ja-S-:^ 

SfSSiSr^ < -g-tJ G e-N-OKt/jlO. 17 — ;55 it tJE 6<J :^ # V > 

£X±J:t), ^x-i!? — tcM LTH, x<!7--^S;5S 1 . 2 7 W/ c 

m' J: ;i i: L < , 3. 8 2 W/ c m 'J!^±<0«-g--C^^tt, 

hf:i, A r : ^3515^ 0E= 1 : 1 <^ t # . 1 8 n m/5> o fc, ^ 
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^^^t G e ^ — ¥ y V<r>7.j<y^/<.ry^%.R^ 7 q OWC — U, 

1113 A>5'^:7'<07'^ ;^i5^{4Z n S-S i 0 2(S^Ji 8 6 nm, G e - N* 
feiiG e-N-0.<y T~Ji5 nm. G e - S b - T e |5»Ji 2 0 nm, 
Z n S-S i 02(j^m® 17. 7 nm. A 1 C rSAtii 1 5 O n mOjg^ 

ia3Ei5^^7-a>7^-f^,^«ZnS-S i 0 2{!^ai^ 9 i n m. 
Ge-Sb-Te ffi^Ji 2 0 n m. G e - Ni /c«G e - N-Oli;5»b 
?i5{*^Jil7- 7nm. A 1 C r Slt^ 1 5 0 n in<0®«}^-eS, 5. 

0iJ4 ^:ISJ^<0:frfe-Cl¥fiBi«rffofe. (5^6 B) JC^J^^# t , Piffi^m 
^'^h.-itT^i-. ^cf'T^^;^^ (0) 1 <ofie3!57'-f ^ ^ 

^/t2o-:5o«^$nTV>5^tt. :&fl!);ft?3 A^^rr. :& fill 3 e ^ 
*^jc£: L T l^ 5 . 

iriai lSit>\ HI 2 i: Ell 3-Cfc5, Mlg^^/E A 

To r r J; «9 t>:^#/£iiB'-Cfc t) . ?J*o, ikJE;6S 1 0 m T o r t <0^^ 
JCH, ^^'^ 5'iJ';^;^^OS^:<f;=^5^JE*t2 5%£i±. 6 0 % T <75 fg ffl 
*fc. 2 0 mT o r r <^«^{C|±. ^ X 5, -jr 05 ^ 
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9^tt. ^^<iy^if^(r>±]£i!i^mr)i&Vi^^<om^tm\::^< ImXo r r 
eJl±-C*>o -C» d>o, ^JBEd5 1 0 mT o r r (O&'^Kii 2 0 mT o r r 

3 E -f<r>=r^ ^ (ZJlB-g-. 0 1 1 J; 6 i: . A»<C*» 0 
t>^^'5^^ y T— ® OfiKJgllfe^^tt. ^^-^ y 9 :^ <n ^^f?^ 1 m 
Tor r J; 9 t>:^t^''i*&'B--e& 9 . d^o^HA? i o m T o r r (O^^XZ, 
jj. ^ ^j^tti<z)S3g^;^^3-JE;5S 1 5 %ei±, 6 0 %^^AT<^lBffll^: 

fc5>„ ^fc> ^JaE;55 2 OmT o r r ;^ ^< y ^ :^;^^<D^^ 

>tf y^55>£E;65 5 6 0 % i^A T <75«Sia l;i $> ^. t x. 5 , 11113 

^>^0^1£dSlHk'?iSbtt«6<0«^fcl^C< ImTo r r ^^A_h "C *> o T , 

2^ t|3(7>^l5;<f ^^J-Hlis 1 0 m T o r r (n^-^Xz.^, 2 

0 mT o r r (O^i^tCt. PJ^It:: 4 0 %£lT<0|SiaT'fc D , »^ L < »i 
3 3 %WTt?*>a. 

Dl (G e 60.0N40. 0) , D4 ( G e 48. 8N 10. 20 41. 0) . 
Gl (G e 35.0N65.0) . G4 ( G e 31. IN 13. BO 55. I) . 

B 1 (G e 90.0N10.0) . B4 (Ge83.4N 3.30I3.3) 
Fl (G e 42.9N57. 1) . F4 { G e 35. 5N 12. 9051. 6) . 
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CI (G e 65. 0N35. 0) . C4 (Ge53. 9N 9. 2036. 9)\ 

Fl (G e 42. 9N57. 1) , F4 ( G e 35. 5N 12. 9051, 6) . 
■C IS ^ ix fSffl f'^ o ^„ 

^ ;<f:^:feffit::oV>T». 5 OmT o r r ^mx.^ ^^KBIU— < 

_hia^ft«l^#tt. Ge-N, G e -N-OS^rfiJclR-t-'S^lC^'— y J/ 

h twlftA-*-S^<!7— ^eS;5S 8 . 9 1 W/c m20 t ^tD^-g-Tfe'S. ^ — 

y 5^ h tCiftA-t-5^<l7 — 8 . 9 lW/cm2JeiJi(0^'&. — ^ •;/ h ^ 
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Z.tii^-^^^. S:A/"«r7-*s 8 . 9 1 c m'JElTO^i'&tig 

EE 4- jg ^ I- T If 5 fSj US SU i" ix fi J: V >. 

1 . 2 7 W/ cm', JSKBiU- h ^ 1 8 nm/^-^ib^ tit^m^ 
(^{♦:0l|6) 

^tZn G e a>^^>*';/ ^/^!7--Sr 7 0 0 y ^ ^fiE 2 0 m 

T o r r -C — :^y<y^:ff^^ff>^M^EEiti:mt^'^1tt^. 
ip-bEIlO, iail»f»©7>f:^a i-COSKD^IRja^J^O^^k^rOT-ifc. 
w 03^m«:EI 1 4 JC^-r. y ^>''?!7 — €r 7 0 O W. ;^ ^< .y ^ 

1 OmTo r t X' — ^t l^. fS 7.^ <r>^mi^S.it^^\):. 

^fk-t^. fin*>iaio. mi 1^^(09^ a' ±-c(D!Si<D^mmvT^ 

(D^it^m^tz, ^ (^>*Sm^El 1 5 Jc^i-o iJJcic, 7. y 9 iS 7. <r> Pl T 
-To 

^n+ikOfiE*5l. 7^n^2. 8 O^k^O. 3(OflffiiB*r 
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<r>mt^ 1. 7^n^3. 8 f}>^ O^k^O. 8 <^)©Sffi igS fc L T 

J!ll«afi£€:5)-4ff bfci: - 1 OmT o r r tf^JK U yti&^ttg?3»«^e 
*S 5 — 8 %@ST*)ofciOJC^UT. 2 OmT o r r <Dm^\Zi±WtmiSk 

{AW-m 7 ) 

^< y 8 coj|[J?iSr 1 0 . 2 0nmi:U, S<RifiO<DZnS- 

S i O a»SIS 2 ©iK;f[^-t-tt-?r*tu8 1 n m. 6 5. 8 n m t U ytisA^ tt, 

OOW. EP*>^^r7— 8 . 9 1W/cm\ ^^>-;/^';;y^20mTor 
r. A r ^JEE : = 2 : 1. :^ ^ iSS 1156^1 i: 1^^ ^ L fc, 

tB<^l¥ii!BJSm«r^-f-o ^'f'. DUi^SI® "C Z n S - S i O ALIiffi&S 
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e 2S b 2.2T e 5. BLIi^-^ y T-STG e 50N45O5. RLttSl*®-C 
A 1 C r -^feS. i|#<r*t5|S|-«r^3ELfc«J, ^Ig-f 5 S-^t-tt ( ) rtt-, 
DL(Ge-N-0)<^ J: 5 (C|2^LfCo 

wm:i3^i-i im2) (Dm-^ tmmt \^ti„ ■tf£t>-h. ^ ^ —mtm 
ffi-fiE^i?-® b, 1 o^iHi«>«ko iSLia»*fTJfcofc^t?<ov?y ^— -lis ( 

_ ^ ^t, Jig _ gj CO - - ^ «S - ^ «S Pfl <D - =Sr 

h^tii^^m-^i^©^ ^-fiiii-r ^ — •=e<z> t>o<o1ii[*5S^^sli[E^T^- 
i: o T v^ -s^^-^SrO. 1 o :^0-cssii^^=FT- i'Sa-^ 

^3j5w<oi^5' ^— 1 2. B%uT^m^-r^Tmi^':/^-^ttt 

T<D Z 1 5 , 

♦attiet ^i?bv>^i&*M%e>n5 (T^-f ^ ^ 4 2, 43)0 

^4 7 : l5fc'<D^*l*#^n'iV>, 
^ ;^ ^ 4 5 . 4 6), 
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<^>l?:i/>«j« imx.\i 8 0 n m^±) TH. *S *? iS L 12^ Hi i <5 .y ^ — 

m-r^-^miki^^^ < (m:tl1^ Xoboru Yamada et.al. "Thermally bal 
anced structure of phase-change optical disk for high speed and 
high density recording'. Trans. Mat. Res. Soc. Jpn. , Vol. 15B, 103 
5. (1993)), 'i^t-:>X,%'if^m^t^<VT'-'mt<Dmy^'^f:>-^n±^fiS&lMk 

Onmi^T) -Ctt. y< V T - M ^ i^mM t I.X Z t X ^ 4#{^M#S 

G e - N. G e - - O U^<DUmm 4: ^< V T-JSt LT^^fflRTIE** 
5**<Z>«^|!f«rtTo]fe. ItJ^^^ii L-C S i -N, Si-N-O. SiC, 
Sb-N-O, Zr-N-O, Ti-N, Al-N, Al-N-OSriS 

jtiftmefej: «9 1> s i -^A 1 , T i m'^svommmmic^^ti^m^ioiy 

<r> (B) <^ 2«ili«:^b/to 3 G^-r ^<yT — 

®<?)/p:$$rl Onmibfc. Wk^Mmt 1 . 2 mmJlEcOTK y — /Jf-f h 
StR<0±l;i, 8 0 n mJ15t<^ Z n S e - S i O 2<JiaijS, x< y T — ^g, 2 0 
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nm^OG e2S b2.ST eSffiMb®, 2 0 n mf$-<D y< V T -W^M . 50 

-^OS$/550. 6 ;xm(OEFMft-§- (y^^^i-it^) SrlftOoSb:^- 

Jm^$r. («8) {C^-t-o m'P. ^ ;^^^m■VO\il 07jm(r>m^ 
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